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THE ORIGIN OF LETTERS AND NUMERALS 

ACCORDING TO THE SEFER YESIRAH 

By Phineas Mordeia, Philadelphia 

There is hardly another book in Jewish literature, the 
Bible and the Talmud excepted, that has been so much 
commented upon as the Sefer Yesirah. It has been the 
subject of deep study, not only to the mystic, who regarded 
it as the source of esoteric lore, but also to the philosopher 
and the Talmudist. And yet, despite all the efforts of a 
large number of scholars of repute for more than a thous- 
and years, the Sefer Yesirah remains a sealed book. The 
various commentaries upon it are more apt to bewilder the 
student than to enlighten him. Indeed, it would seem that 
every commentator endeavored to read his own views and 
theories into this little book, with hardly any concern 
whether they agreed with the text or not. 

There is no book in Jewish literature that is so difficult 
to understand as the Sefer Yesirah. For it was originally 
written in an obscure half-mystical style. To make matters 
worse, the commentators of the eighth or of the ninth cen- 
tury blended the original "Sefer Yesirah" with an early 
commentary, which may be referred to as "Sefer Yesirah 
II." It thus happened that all the commentaries written on 
the "Sefer Yesirah" since the beginning of the tenth century 
are chiefly based on this commentary and not on the orig- 
inal Sefer Yesirah. Although the Sefer Yesirah is exceed- 
ingly hard to understand, the solution of its many difficul- 

557 



558 THE JEWISH QUARTERLY REVIEW 

ties is not impossible. The reason why they have remained 
so long an unsolved problem is partly due to a lack of 
knowledge of Hebrew orthography, on which the Sefer 
Yesirah is based. In spite of the numerous works written 
on Hebrew orthography since the beginning of the tenth 
century, there is not one which may be considered as really 
based on the Hebrew. For the Hebrew orthography which 
has been and is still taught, is not Hebrew but Arabic. The 
Hebrew grammarians under Arabic influence came to be- 
lieve that those rules of orthography which the Arab 
grammarians discovered for the language of the Koran 
hold good also for the language of the Old Testament. 
When the Honorable Mayer Sulzberger heard me express- 
ing my views on Hebrew orthography, he advised me to 
make a study of the Sefer Yesirah which in his opinion 
constitutes the earliest Hebrew grammar extant. Finding 
that my views on Hebrew orthography harmonized with 
those of the Sefer Yesirah, I made an exhaustive study of 
it. After many years of study, I reached the conclusion 
that the Sefer Yesirah, as the earliest Hebrew grammar, 
contains not only the fundamental rules of Hebrew orthog- 
raphy, but also an account of the origin of letters and num- 
erals. This account it is my present purpose to set forth. 1 

The first Mishnah reads as follows : nwu d'HlPI &vfatf 
"ibdi -«BD1 natoa mm* nw rv> ppn noan mos> nnw. 

"Thirty-two mysterious ways of wisdom has the Lord, 
the Lord of hosts, ordained through Scribe, Script, and 
Scroll." 

The thirty-two ways of wisdom are the twenty-two 



1 I am indebted to Dr. I. Broyde, Miss Henrietta Szold, and Dr. Isaac 
Husik who have given me valuable aid and suggestions. 
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letters of the Hebrew alphabet, which represent thirty-two 
sounds.' 

In accordance with the belief of the ancients that the 
letters are of divine origin, the Sefer Yesirah explains that 
the thirty-two ways of wisdom were ordained by God 
through : 

(i) iBiD (Scribe), the man whom God inspired to 
invent the alphabet; 

(2) 11DD (Script), the letters; 

(3) "ibd (Scroll), the material on which the letters 
were displayed. 

In order to show how the twenty-two letters of the 
alphabet constitute the thirty-two ways of wisdom, the 
author proceeds to the division of the letters in the second 
and following Mishnahs. He divides them into simple and 
double sounds, and also into vowels and consonants. The 
simple letters he called niBlB'B, and the double, jr6lD3; 
the vowels, niDK (=nu«), and the consonants, nnbin. 
Altogether they form thirty-two sounds : the twenty sounds 
of the ten" double letters, and the twelve of the twelve 
simple letters. 

The Sefer Yesirah* emphasizes that the number of the 
double letters is no less and no more than ten, and the 
number of the simple letters no less and no more than 
twelve. The Sefer Yesirah urges us to investigate and 
examine the letters, that we may have a clear insight into 

2 All the commentators explain that the thirty-two ways of wisdom are the 
twenty-two letters and the ten Sefirot. Below will be found the reasons why 
the present writer cannot accept this interpretation. 

8 Below will be explained that, according to the Sefer Yesirah, there 
are ten double letters and not only seven, as is believed by all commentators 
since Saadya. 

* See text, § 3. 
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the subject. This proves that, at the time when the book 
was written, the nature of the letters, or of some of them, 
was misunderstood. We know, indeed, that at the time 
when the Greek translation of the Bible was made, it was 
believed that the V, for example, could be transliterated by 
e, a, or g, and the translators accordingly rendered it vari- 
ously by one of these three sounds. 

Arguments have repeatedly been advanced in favor of 
the view that the Hebrew JJ had not only the sound of the 
Arabic ', but also of the g. But according to the Sefer 
Yesirah, the V is a simple letter. If it has the sound of ' 
it is impossible that it should also have the sound of g. 
Moreover, if they was originally a vowel only and had no 
sound of g, as maintained by Jerome, it can have only one 
vowel sound. If we ascribe to it the sound of A, it is 
impossible that it should have also the sound of B or 0, 
etc. Furthermore, according to the Sefer Yesirah, the 
letters It, ti, V are also simple letters, and each must have 
had only one sound and not two as in Arabic. 

The author of the Sefer Yesirah apparently cautioned 
against the very errors and mistakes into which all writers 
on Hebrew grammar have fallen. By dividing the twenty- 
two Hebrew letters into ten double and twelve simple, 
representing thirty-two sounds, the author desired to make 
clear how different the Hebrew alphabet is from the 
alphabet which is known as Arabic and which the Arabs 
themselves used to call stiri. By siiri was apparently meant 
Assyrian. The so-called Arabic alphabet consisted origin- 
ally of only seventeen letters. It was apparently originally 
invented to represent the Assyrian-Babylonian language, 
which consisted of seventeen or eighteen sounds. Hence 
the name "suri." When the Arabs, whose original alphabet 
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was the Himyarite, consisting of twenty-eight letters, 
adopted the "surf alphabet, they gave to some "sun" letters 
two or even three sounds, and such letters are each counted 
now as two or three letters. 

As according to the Sefer Yesirah the Hebrew alpha- 
bet consists of ten double letters and twelve simpl'e, there- 
fore to each double letter must be ascribed two sounds and 
to each simple letter only one sound without any regard to 
their value in Arabic. 

The best transliteration of the double letters is as fol- 
lows : k = e, N = o, 3 = b, 2 = v, 1 = g, i = as English 
j (?), 1 = d, 1 = th in "the," \ = u, 1 = v , 3 = k, 
3 = German ch or Arabic h, b= P, B = /, or ph, "1 = r, 
1 = r or Arabic g,W = sh, V = French / (?), D = t, 
n = th in "think." 

The best transliteration of the simple letters is as 
follows: n = h, t = English z, n= h (Arabic h), o== t, 
1 = German /, b = /, D := m, 3 = n, D = s, V = a, 
? = tz, p = k. 

After giving this division of the letters, the Sefer 
Yesirah shows how, from these twenty-two letters, all the 
words that have ever existed or ever will exist can be 
formed. 5 The purpose of the author was to emphasize the 
superiority of alphabetic writing over the non-alphabetic 
writing (ideographic and syllabic) used by all the nations 
of antiquity, and even now by a great portion of mankind. 
If we arrange alphabetically all biliteral combinations, as 
the Sefer Yesirah directs, joining N with all letters, 3 with 
all letters, etc., there must result a list of 484 combinations 
(22 2 = 484). (See next page.) 

5 See text, §§ 5, 6, and 7. 
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Biliteral combinations, upon which all other combina- 
tions are based. 

3333333333333333333333 

3<5j^iko<so'-'C5^'~u •*B , a-»-*ri_it»u% 

3^J-3Kg«D"i3 \j-u * B 3 — -" 3 J " U !! 

.JjJJji-IJ-JJjiJJii-'-ijJJ 

3i5JXlKB«0"Ci^rU'C3 : i i J J, 'UZ 

S|3«.SBSSBg g .B«SSssS3BBS 

aDaaaooo o„_ 1 -, aa r,na„nn'' 

^ j^^B«o2o5,g"3B3293Dggx 
^ J -JKD«oK ! ;(j,[;<iB3i;S 3 ^j[;Uz 

^R-J-?J ::, 3zi3-i3_.- I - I 33_ I _ 1 33_ t= ,3 
3^-IU^ D 3 a 3 C j3^33 D -,gg=J : ;33 JC 

-3^Jx»«c»«odo d/-u ^cnrjj^jjlujc 
3^d^^rf^ddd^rf^D^riJElddcJ^ 

y^y^^B^auu^y y uu U yu yy uu 

§135555855 5-S*S35s5 3 5gg 
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Furthermore, by the expression "Tirwi D'iB blhm "mm 
navb ptf j»33l nbvnb pif HJO "O - ^ JO'Dl the Sefer Yesirah 
indicates that the biliteral combinations can be made 
the basis of all triliteral combinations. If we de- 
sire to arrange all the triliteral combinations that can be 
formed from the 22 letters, their number will be 22 s or 
10,648. For this it would be necessary to draw up twenty- 
two tables with the biliteral combinations, leaving sufficient 
space between every two combinations for the addition of 
a letter. On one table an N would have to be added at 
the beginning of each biliteral combination, and the result 
would be a complete table of 484 triliteral combinations 
beginning with an K; on another a 3 would be added in the 
same way, making a complete table of 484 triliteral com- 
binations with the letter 3 at the beginning. Proceeding 
thus with the remaining letters, we should get all possible 
triliteral combinations that can be made out of the twenty- 
two letters. In this way two-thirds of the labor otherwise 
necessary is saved, for adding the third letter is only one- 
third of the labor required to produce all the triliteral 
combinations. Should we desire to write all the quadrilit- 
eral combinations that can be made out of the 22 letters, 
we have only to make twenty-two copies of all the tri- 
literal combinations, leaving sufficient space between two 
successive combinations for the addition of a new letter; 
then by adding an N at the beginning of each triliteral 
combination, we shall attain 10,648 quadriliterals beginning 
with an N . Proceeding in the same way with 3 , we shall 
obtain 10,648 quadriliterals beginning with 3, and so forth 
with the remaining letters, which would give a total of 22 4 , 
or 234,256. The number of quinqueliteral combinations 
would amount to 22', or 5,153,632. 
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The powers of twenty-two up to 12 are as follows : 

484 = 22 2 
10,648 22' 

234,256 22 4 

5,153,632 22° 

H3>379>9°4 22* 
2,494,357,888 22 7 

54,875,873,536 22 8 

1,207,269,217,792 22* 

26,559>9 2 2,79M24 22'° 

584,318,501,411,328 22" 

12,855,002,631,049,216 22'" 

Thus it is evident that the twenty-two letters will admit 
of an infinity of combinations and arrangements, suffici- 
ent to represent not only all conceptions of the mind, but 
all words in all languages whatever. 

The same results would be obtained, according to the 
Sefer Yesirah, by adding a letter at the end of each com- 
bination. When a letter is added at the beginning, the 
process is called D'iS itfisjin inm, the table "turns" in 
front of each letter, as ii "turning" in front of the J? 
becomes J3J?, and when a letter is added at the end, it is 
called -iiriK bibm "inni, the table "turns" behind each 
letters, as ii turning behind the J? becomes j»j • Thus, as 
either H]f or JJJJ can be formed from the combination by 
adding an y, so all the triliteral combinations can be made 
out of the biliteral combinations, by adding an additional 
letter, either at the beginning or at the end of the biliteral 
combinations, and the quadriliterals from the triliterals. 
etc., without the necessity of writing the letters anew, when 
new combinations are desired. 
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How infinite numbers of words are formed out of the 
twenty-two letters, the Sefer Yesirah demonstrates by per- 
mutations in which letters never repeat themselves but 
only change their places. Out of two letters* two bi- 
literal words are formed as: nx, K3. Out of three letters 
six triliteral words are formed as : :ox, 3JX, JX3, XJ3, 3XJ, 
taJ. Out of four letters 24 quadriliteral words are formed 
as : "TOX, J"GX, "QJX, 3TIX, U1K, 3TIX, ~\)X2, 11H2, 1M2, X1J3, 
JX"U, XH3,. "UXJ, nW, 1X3J, X"QJ, 3X"U. K3TI, J3X1, MX - !, 
JKTi, xm, 3XH, xan. Out of five letters 120 quin- 
queliteral words are formed, out of six letters 720 
six-letter words are formed and out of seven let- 
ters 720 six-letter words are formed and out of seven let- 
ters 5,040 seven-letter words are formed. The Sefer 
Yesirah gives the factorials up to that of seven and con- 
cludes the Mishnah by saying: "Go and count further, 
what the mouth is unable to pronounce, and the ear is un- 
able to hear." 

The factorials up to that of 12 are as follows : 

1 = (1 

2 = (2 

6= (3 

24 = (4 

120 = (5 

720 = (6 

5,040 = (7 

40,320 = (8 

362,880 = (9 

3,628,800 = (10 

39,916,800 = (11 

479,001,600 = (12 

« See text, § 8.. 



566 THE JEWISH QUARTERLY REVIEW 

The factorials up to 36 are given in Rees' Encyclo- 
pedia, art. Cipher. The Mishnah treating of permutation 
was well explained % all commentators, especially by S. 
Donolo. 

W. Stanley Jevons on the subject of permutation says:' 
"Thus the letters A, B, C, will make different permuta- 
tions according as A stands first, second or third; having 
decided the place of A, there are two places between which 
we may choose for B; and then remains but one place for 
C. Accordingly, the permutation of these letters will be 
altogether 3 x 2 x 1 or 6 in number. With four things or 
letters A, B, C, and D, we shall have four choices of places 
for the first letter, three for the second, two for the third, 
and one for the fourth, so that there will be altogether 
4x3x2x1, or 24 permutations. The same simple rule 
applies to all cases ; beginning with the whole number of 
things, we multiply at each step by a number decreased by 
a unit " 

He further says: "Many writers have from time to 
time remarked upon the extraordinary magnitude of the 
numbers with which we deal in this subject. Taquet cal- 
culated that the twenty-four letters of the alphabet may be 
arranged in more than 620 thousand trillions of orders; 
and Schott estimated that if a thousand million of men 
were employed for the same number of years in writing 
out these arrangements, and each man filled, each day, 
forty pages with forty arrangements in each, they would 
not have accomplished the task, as they would have writ- 
ten only 584 thousand trillions instead of 620 thousand 
trillions." 

T The Principles of Science, Iyondon 1887, 178, 179. 
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The Tetragrammaton and the Vowels 

All words arising from the combination of the letters 
are combined and permuted with the Tetragrammaton, 
called by the Sefer Yesirah "One Name" rnrv , from which 
emanated the whole of creation and all languages." Ac- 
cording to the Sefer Yesirah, the alphabet did not consist 
of consonants only, as is held by many Semitic scholars, but 
had vowel's also, the letters of the Tetragrammaton them- 
selves being vowels. Indeed, the ancients transcribed mrr 
by the vowels i-e-u-o, and i-a-o-u-i* 

To understand how the letters of the Tetragammaton 
can be vowels, it is necessary to know what the Hebrew 
vowels are. Here the view of various writers differ 
widely. Dunash Ibn Tamim, 10 whose opinion was shared 
by many Hebrew writers, maintained that the three letters 
'IK are the original vowels of the Hebrew alphabet; 
Roger Bacon, 11 Masklef, and others held that the six letters 
jrninK were originally vowels; and Jerome and many 
others asserted that the five letters jnrm were the orig- 
inal vowels. In my opinion the original vowels are the 
four letters *ij?r , which are still used as vowels in tran- 
scribing other languages in Hebrew characters. The 
Sefardic Jews, when writing Spanish with Hebrew letters, 
transcribe a by K ; i and e by < ; and u and by 1 . The 
Ashkenaztic Jews, when writing German with Hebrew 
letters, transcribe a and by K, e by y, u by 1, and i or / 
by \ An investigation into the relation of the letters to 
the vowel points according to the Ashkenazic pronunciation 

8 See text, i 9. 

9 Comp. Renan, History of the People of Israel, Boston 1888, I, 69. 

10 Sefer Yesirah, London 1902, 20, 45, 48. 
u See JQR., XV, 336. 
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led me to the conclusion that y has the sound of a, N of e, 
and o, ' of German /, and 1 of u, besides its sound of w. 

If this opinion with regard to the original letters be 
correct, not only an K is hidden under a n of the Tetra- 
grmmaton mrp , as believed by Dunash Ibn Tamim, 12 Judah 
ha-Levi, and Abraham Ibn Ezra, but also an y. In order 
to understand the secret of the Tetragrammaton, the 
nature of the n must be better defined. We have seen that 
many authors since Jerome believed n to be a vowel. This 
is not the opinion of the Sefer Yesirah. It counts n 
among the simple letters, and, consequently, no sound in 
addition to that of h can be attached to it. On the other 
hand, the n occurs at the end of words as silent, indicating 
that it occupies the place of a vowel letter. We must 
therefore assume that the Sefer Yesirah considers n to 
play the same part among the vowel letters as zero does 
among numerals. As zero is not a digit itself, but only 
occupies the place of a digit, so the silent D is not a vowel 
itself, but merely occupies the place of a vowel. In the 
Tetragrammaton, both the n after the l and the n after the ' 
occupy the place of a vowel letter. The original letters of 
the Tetragrammaton were vn\f instead of mn\ 

Now, what is the "great secret," which the three 
mother letters (vowels) t^DS contain according to the Sefer 
Yesirah? Dunash Ibn Tamim declared it to be the three 
vowel letters 'IK, which he identified with the Tetragramma- 
ton niiT the "secret name." In my opinion, &KM stands for 
1]?K, and DDK which occurred in the Rashi text of the Sefer 
Yesirah (Rashi, commentary on Job 28, 27; S. Sachs, 
rwn , p. 94) stands for 'jw . According to the original 
Sefer Yesirah there are four mother letters, nCDK, crypto- 

B Sefer Yesirah, London 1902, 45. 
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grams which should be deciphered by the letters '•lyx : the 
K by K, the d by the V, the V by the 1, and the n by the 1. 
From these four letters emanated, according to the Sefer 
Yesirah, the four elements, air, water, fire, and earth. 

The Sefer Yesirah apparently used ri£>DK as secret 
characters representing iiys, because the Hebrew alphabet 
is arranged with the D at the beginning, the E> in the mid- 
dle, and the n at the end; while the Arabic alphabet was 
originally arranged with the K at the beginning, the ]) in the 
middle, and the 1 and \ at the end. The Arabic alphabet 
consisted orginally of the following seventeen letters : 

cS J » f J ^ ^ ^_ •i'u' 1/ J >[ V \ 

The fact that the Arabic alphabet has the s at the begin- 
ning, and the y in the middle, and the l and the < at the 
end, leads to the conclusion that the arrangement of the 
Arabic alphabet is older han that of the Hebrew, although 
the contrary is generally believed to be the case. 

The alphabet was anciently believed to symbolize the 
whole universe. The vowels which were the original let- 
ters of the Tetragrammaton, were placed at the beginning, 
in the middle, and at the end of the alphabet, to signify 
that rv\n> is the God of the whole universe, that He is the 
beginning, the middle, and the end. 

According to their sounds, we may count, in the He- 
brew alphabet, thirty—two letters, divided into five vowels, 
(y = a, K = e, x = 0, l = u, ' = i) and twenty-seven 
consonants. Each vowel, according to the Sefer Yesirah 
(see text, § 12), stands by itself, but the consonants are 
dependent on the vowels. The vowels and consonants 
were made in the form of a "state and arranged like an 
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army in battle array." Isaac Taylor" says: "Like soldiers 
on parade the characters in the alphabetic line have been 
dressed." 

Sefirot 

The origin of the alphabet was, and still is, a burning 
question to scholars. Did it spring from the Egyptian 
hieroglyphics, or from the cuneiform systems of the As- 
syrians, or from the hieroglyphics of the Hittites, or from 
the Syllabary of Cyprus ? The Sefer Yesirah answers : 
"From the Sefirot."" But what does it mean by Sefirot? 
On this point endless discussions arose; and it has even 
been disputed whether they are designed to express theo- 
logical, philosophical, or physical mysteries. Most of the 
writers, bent on explaining the Sefer Yesirah in a philosoph- 
ical way, maintain that by no^D TlWBD "\W, the Sefei 
Yesirah meant the so-called Arabic numerals, i, 2, 3, 4, 5, 
6, 7, 8, 9, and o. This view is shared by Dunash Ibn 
Tamim, 1 * who, however, admits that some people object to 
it, and maintain that if the Sefer Yesirah had meant the 
Arabic . numerals, it would have said niTBD yen (nine 
Sefirot) : for the cipher is not a digit, there are only nine 
significant numbers. A much weightier reason for oppos- 
ing the identification of the Sefirot with the Arabic num- 
erals is the fact that the Sefer Yesirah gives ten as the 
total number resulting from the addition of the numerals 

18 The Alphabet, London 1883, I, 125. 

14 See text. § 14. 

15 See Sefer Yesirah, London 1-02, 24, 25. 

Dr. H. Malter calls my attention to the following passage of Abraham 
Abulafia in Jellinek's rAspM nD3H >!», Leipzig 1853, P- 20: ptt'fl hff WID 

1"* a"K it "pia niS'SKn rwnt »•£ jm»o pSSaa aw nweo i»j? ibid 
(m inn «r '»bSk w lansa "fnts) its dps nfam niVsKn ib>k. This passage 

proves that the true meaning of the Sefirot had been known to some Hebrew 
writers. 
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I, 2, 3 and 4, and the total of the 9 Arabic numerals 
added together is 45. 

However, there can be no doubt that the Sefirot 
philosophy of the Sefer Yesirah rested on some system of 
numeral notation. I have studied various systems of an- 
tiquity, and I have found that it harmonizes with a num- 
eral system consisting of a series of strokes from one to 
four, amounting in all to ten | || |[| ||||, and the zero o. 
Indeed, the numbers 1, 2, 3, and 4 were originally indi- 
cated by such a series of strokes, as is well known to all 
familiar with the old Roman, Greek, and South-Arabian 
systems of notation. The numeral systems of the Phoe- 
nicians, Egyptians, Babylonians, etc., even indicated the 
numbers 5, 6, 7, 8 and 9 by the first four groups of strokes, 
as || |||=5,||| |||=6,| HI |||=7,|| III |||=8, and 
HI HI HI =9. There can be no doubt, therefore, that by 
nil'SD "itJ>J? the Sefer Yesirah meant 1, 2, 3, and 4 written 
in strokes, their number amounting, when added together, 
to ten, and by HD^a , it meant zero, which, being a symbol 
for nothing, is the equivalent of ncSa, "nothing" in He- 
brew. My belief is that originally the text must have had 
rtD^ai nrPSD ~\W — ten digits and zero. 

As, according to the Sefer Yesirah, it is possible to 
express all numbers by the ten Sefirot," we must demon- 
strate how all numbers, even those higher than nine, may 
be indicated by the ten strokes. The strokes to indicate 
numbers were anciently written vertically and horizontally, 
as — =^==. By means of the strokes and the zero, all 
numbers may be expressed, as they are expressed by the 
Arabic numerals. The numbers 10, 20, 30, 40, 50 ... . 500 

M See text, § j6. 
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. . .5000. .. .50000 may be expressed as o, — o, =0, 

==0, §== o, =00, === 000, = 0000. 1907 for 

instance would be represented thus: = o =•" 

Such a system of notation is practically the abacus on 
paper and apparently was the source of the scientific sys- 
tem of notation of the Chinese, and may have been the 
source of the Arabic numerals, the origin of which is 
admittedly doubtful. To avoid writing too many strokes, 
the Chinese made one stroke to represent five units. The 
numerals 1,2,3,4,5,6,7,8,9,0, were written |, ||, ||| ||||, 
II lll» ~J> TT> TTl> im> °- I 4°5536 for instace was written 
I == o = Hill = I (see M. Cantor's Mathematische B ei- 
trage, Halle 1863, 47 and 47; first table figures 15, 16). 

The East- Arabian figures \, V, ?, i (1, 2, 3, 
and 4) originated from the primitive numerals | 
i| HI 1 1 1 1 . They are only a combination of two, three, 
and four strokes, to indicate the respective numbers. The 
figure for 5 originated from the circle, which in the 
primitive system of numeral notation was the fifth symbol 
representing a zero, and in the South-Arabian system of 
numeral notation was a symbol representing ten units. 
The East- Arabian figures, "I, Y, A (6, 7, and 8) are each 
a combination of two strokes. The figure \ originated 
apparently from a circle and a stroke, and a dot indicated 
a zero. 

Many writers maintain that only at a later period the 
principle of position and the zero was discovered. We are, 
however, now certain that in Babylon, many centuries be- 
fore the Christian Era, a sexagesimal position was known. 

" Some Pythagoreans used the strokes with the principle of position 
without a zero in the columns of an abacus (Dr. M. Cantor's Mathematische 
Beitrage, page 202). 
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In my opinion, the sexagesimal position originated from 
the decimal position, and not the reverse; for the earliest 
abacus, which was doubtless based on a decimal position, 
is older than the sexagesimal system. P. Cajori says: 18 
"The principle of position in its general and systematic 
application required a symbol for zero. We ask, Did the 
Babylonians possess one? Had they already taken the 
gigantic step of representing by a symbol the absence of 
units?" I am inclined to believe that the zero is as old as 
the principle of position." The final perfection of the so- 
called Arabic system of notation consisted, not in the dis- 
covery of the principle of position and the zero, but rather 
in pointing out how the primitive principle of position and 
the zero can be conveniently used with nine figures, such 
as i, 2, 3, 4, 5, 6, 7, 8, and 9. 

Although the sexagesimal position was anciently 
known in Babylonia, yet it was used only, in higher mathe- 

" A History of Mathematics, New York 1894, p. 7. 

w In the American Mathematical Monthly, 1909, p. 177, G. A. Miller 
calls attention to the recent change of view in reference to several important 
questions in the history of elementary mathematics. On page 576 of Cantor's 
Vorlesungen ilber Geschichte der Mathematik (second edition, vol. I), the 
following words are found: "According to our opinion the discovery of zero 
is due to the Hindoos." The corresponding statement in the third edition, 
page 616, reads as follows: "According to our opinion the discovery is due 
to the Babylonians, the deepening of the concept is due to the Hindoos." G. 
A. Miller further says: "The discovery of zero, as used above, implies its 
use in positional arithmetic. It is certain that the Greeks employed zero in 
the second century B. C. to denote the absence of degrees, minutes, or 
seconds in their sexagesimal notation. The earliest known use of this 
symbol in Babylonian inscriptions belongs to the third century B. C., but it 
is supposed that it was in use at a much earlier date. At the International 
Mathematical Congress held in Paris in 1900, Cantor suggested that zero 
was probably in use among the Babylonians as early as 1700 B. C. Even if 
such an early date cannot be established, it appears likely that scholars will 
hereafter attribute the discovery of positional artithmetic to the Babylonians 
instead of the Hindoos." 
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matics, as in astronomy, etc.; for ordinary purposes there 
was a decimal system of notation, without the principle of 
position. When we find that in Egypt and Phoenicia only 
a decimal system of notation was used, without the prin- 
ciple of position, it may not be taken as proof that the 
decimal position and zero were unknown. A decimal sys- 
tem of notation without the principle of position was in 
ancient times considered more convenient than a decimal 
system of notation based upon the principle of position. 

When it was, that the primitive numerals, |, ||, |||, 
1 1||, o, were changed into the figures used by the East- 
Arabs, to indicate the numbers i, 2, 3, 4, 5, 6, 7, 8, and 
9, I shall not venture to conjecture. But it is proper to 
assume, that they may have been known to a few learned 
men long before they began to be widely used. They may 
have even been known to the author of the Sefer Yesirah. 20 
Yet by no^a niTSD "WS the author meant, not the Arabic 
numerals, but the primitive numerals, |, ||, |||, ||||, o. 
from which the Arabic numerals originated. 

As, according to the Sefer Yesirah, the alphabet 
originated from the ten Sefirot, which are, as was demon- 

20 As an early Arabian mathematician Mohammed ben Musa Alkharezmi 
said that the Indians practiced the so-called Arabian system of notation (M. 
Cantor's Mathemotische Beitrage, Halle 1863, page 269), arguments have 
been advanced that the Indians invented this system, or at least taught it 
to the Arabs. But it is very doubtful what Mohammed ben Musa meant by 
Indians. By Indians he might have meant Ethiopians, or any other nation 
under the torrid zone which the ancients used to denominate as Indians 
(T. Astle, The Origin and Progress of Writing, London 1784, p. 41; rbw\, 
IX, 354, 439). Or he could have meant Jewish astronomers like Mashaala who 
was called by Abraham ibn Ezra an Indian sage (VJ1R OST\) (see M. Stein- 
schneider, Arabic Literature of the Jews, London 1901, p. 107). As the 
Arabic numeral system of notation apparently originated from the Sefirot 
philosophy of the Sefer Yesirah, it is proper to share the view of those who 
claim the Hebrews as its inventors (E. Brooks, the Philosophy of Arithmetic, 
Philadelphia 1876, p. 24). 
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strated, the first four groups of strokes amounting to ten, 
we must assume that the first alphabet must have been con- 
structed out of these strokes. This peculiarity harmonizes 
best with the Libyan-Berberic alphabet, in which we actu- 
ally find each of the first four groups of strokes: 

,=,=,==, |, ||, |||, | |j| and the circle O or > s 

each a letter. Moreover, the other letters of the same 
alphabet have such forms as point, without a doubt, to their 
origin in the first four groups of strokes, | 1 1 | j | 1 1 1 1. Two, 
three, or four strokes are so combined as to indicate the 
various letters as: ~J t _J_, |_ _| X ; f], ]_J, C , H 

XI, IX, X; flTlii □ □.etc.* 

Similar to these characters are the linear letters, which 
have been found on the Egyptian pottery. On this subject, 
Mr. W. J. Harding King 22 says: "Mr. Evans and Professor 
Flinders Petrie have shown that certain linear characters 

which have been found .on the Egyptian pottery 

form a signary in which a large number of the characters 
are identical with the Libyan and Tifinagh. The linear 
characters in Egypt are earlier than the hieroglyphics, 
though a few of the forms may ultimately have been fused 
with the latter. Evolved at a date when hieroglyphic 
writing was unknown, they persisted with a strange vital- 
ity, and were never absorbed or ousted." It is proper to 
note that, in some Berberic alphabets, 23 one, two, three, or 
four dots are placed in various positions, to indicate dif- 
ferent letters. The four groups of dots , 

which may be arranged in triangular form //,., , as the 

M R. Faulman, Geschichte der Schrift, Wien 1880, p. 257. Bickell 
Hebrew Grammar, Leipzig 1877. Table of Semitic characters by Julias 
Euting, No. 32, 33, 

M A Search for the Masked Tawareks, London 1903, p. 322. 

" K. Faulman, p. 257-8. 
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Pythagoreans arranged them, were originally also symbols 
representing the first four numbers i, 2, 3, and 4." As 
already demonstrated, the first alphabet invented was simi- 
lar to that still used by the Berbers, whence the infer- 
ence, that there may have been a time when the Hebrews 
also used such an alphabet. May not nwn^ ana 25 
originally have meant Libyan writing? 

According to J. Halevy's decipherment of the Libyan 
alphabet | or — is X, 1 1 or = is 1 , 1 1 1 or = is V, \\\\ is 
n. According to the Sefer Yesirah (§§ 10, 11, 18, 19, 20, 
21) I or — is K, || or = is!?, ||| or = is ', |||| or == is 1. 
Hence, the vowel-letters i>jjk were originally indicated by 
the four groups amounting to ten strokes, |, ||, |||, ||||, 

or — = =§. If these vowel sounds were originally the 

numeral words for one, two, three, and four, we may as- 
sume that the vowel symbols were invented at the same 
time as the numerals. The invention of such an alphabet 
as the Libyan must have consisted chiefly of symbols for 
consonants, because vowel symbols were already in exist- 
ence from the time the numerals were invented. 

In this way we can understand why the vowels (the 
Tetragammaton) were originally identical with the ten 
digits mTSD "WBV, I || HI ||l|. This is also in harmony 
with the following quotations from the commentary 'n "1XIN 26 : 
"In His great name which is Jehovah" son 5>njn iDE»a 
•Tin, "for He comprises the Ten Sefirot." "> bib bb^n Kin '3 
riWDD . "When it mentions the 'mothers' (vowels) it means 
the Seifirot themselves." niTDDn ^DV$n "ino niDK -aire's 

M Cyrus Thomas in the 19th Annual Report of the Bureau of American 
Ethnology, Smithsonian Institution, 1897-98, p. 860. 
" Sanhedrin 21b. 
26 Sefer Yesirah, Warsaw 1884, p. 69, 74, 90. 
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"It was explained in the second chapter that, wherever it 
says 'mothers,' it alludes to the Sefirot themselves." 'era 133 
nwsDn 'ovvi? no-v roea noKt? dipd i>a >a 3"aa. 

The four elements, air, water, fire, and earth, from 
which it was anciently believed everything was created, 
emanated, according to the Sefer Yesirah, from the 
vowels ^ps; air emanated from the K , water from the V, 
fire from the 1, and earth from the '. As the vowels were 
originally identical with the ten Sefirot, it is from the 
Sefirot that the whole universe emanated. 2 ' The Sefirot 
cosmogony is given by the Sefer Yesirah as follows: 

"With 'one,' the living God of the Universe graved 
and hewed out voice, air, and speech, and this is the Holy 
Spirit. With 'two' God graved and hewed out void and 
chaos. Void is a green line that surrounds the whole 
universe, and chaos refers to viscous stones, sunk in the 
abyss, whence water comes forth." 

"With 'three' God graved and hewed out mud and 
clay. He arranged them like a garden bed. He set them 
up like a wall. He covered them like a pavement, and 
poured upon them water, and the earth was formed." 

"With 'four' God graved and hew.ed out the Throne 
of Glory, the ophanim, the seraphim, the holy animals, and 
the ministering angels." 28 

Chaos signified in the ancient cosmogonies the vacant, 
infinite space out of which sprang all things that exist. 
Later cosmogonists, such as Ovid, represent it as the con- 
fused, shapless mass, out of which the universe was 
formed into a cosmos, or harmonious order. W. Enfield'* 

2 ' See text, § 17. 

28 See text, §§ 18-21. 

29 History of Philosophy, London 1819, I, 180. 
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says : "By Chaos some writers understood water, and make 
this the first material principle." He further says: 30 "The 
theogonists certainly do not suppose God to have been prior 
in the order of time to matter: they speak of Chaos as 
eternal, and seem to have been wholly unacquainted with 
the doctrine of creation from nothing." This is at variance 
with the Sefer Yesirah, which emphasizes the doctrine of 
creation from nothing by the statement: "He (God) form- 
ed existence out of void, something 6ut of nothing" 
(Mishnah 22). It holds that chaos was not even the first 
thing created, but was preceded by voice, air, and speech. 

The numeral system of the Sefer Yesirah, as I have 
explained, may be considered to consist of five symbols, 
I' II' lll» Nil' °> ^ e cipher being the fifth symbol. From 
this symbol originated the numeral o (5) in the East- 
Arabian notation. It is identical in form with the letter 
• (n) of the Arabic alphabet. As the n indicates the 
absence of a vowel letter, and is similar in its nature to the 
zero, which indicates the absence of a digit, it is possible 
that the n originated from the zero. The first primitive 
numerals |, ||, |||, ||||, o, were thus primarily identical 
with tne five vowel-letters .Tips which were originally the 
letters of the Tetragramrnaton nirv. The five primitive 
symbols are the five elements with which God created the 
universe, the n or the zero being the fifth element, as the 
Sefer Yesirah says :" n»33N 3VH1 w U'K new £>DD inno IT 
inn nrn jrao D , nfc>i anew "mS id^di bwu uw tiko mfru. 

"He formed existence out of void, something out of 
nothing, and He hewed large stones out of intangible air, 
thus, twenty-two in number, one in spirit." 

•» Ibid., 131. 

»» See text, § 1 f. 
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The word inn (void) has the same meaning as no'bn; 
it is also equivalent to zero, which symbolizes the creation 
of something out of nothing. This is in accordance with 
the teaching of the Pythagoreans who counted the void 
surrounding the universe as a fifth element (Wilhelm 
Bauer, Der dltere Pythagoreismus, Berne 1897, pp. 83, 84, 
88, 89). 

We must conclude that the so-called Arabic numerals 
and the alphabet originated from the ten digits and the 
zero, or rather from two symbols, 1 o, the stroke and the 
circle. L. D. Nelme, 32 in his essay on the origin of letters, 
shows that all elementary characters, or letters, derive 
their forms from the line and the circle. As I understand 
the Sefer Yesirah, it also holds that all written characters 
originated from a line and a circle, but from a line that 
was originally a symbol for unity, and a circle that was 
originally the symbol for zero. Similarly, all cuneiform 
characters originated from two symbols J (, those for one 
and ten. 

L. L. Conant 3 ' says: "Two centuries ago the dis- 
tinguished philosopher and mathematician Leibnitz pro- 
posed a binary system of numeration, the only symbols 
needed in such a system would be o and | ... Leibnitz 
found in the representation of all numerals by means of 
two digits o and | a fitting symbolization of the Creation 
out of chaos or nothing, of the Universe by the power of 
the Deity." We have seen that not only a binary system 
of numeration, but even the decimal system may be ex- 
pressed by a stroke and a zero. Moreover, it has been 

a Comp. Edinburgh Encyclopaedia, I, p. 540. A copy of this work, which 
the present writer saw in the New York Public library, had on the title 
page, %. D. Nelme, London, 1762.' 

** The Number Concept, New York 1896, p. 102. 
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pointed out that the alphabet and the so-called Arabic 
numerals originated from these two symbols. Therefore, 
the author of the Sefer Yesirah may have meant by two 

, with which God created void and chaos, a digit and 

a zero; for as the ten digits may be expressed by nine 
digits and a zero, so may two digits be represented by a 
digit and a zero. Thus, the Sefer Yesirah may have be- 
lieved two digits, o and |, a fitting symbolization of the 
creation, out of Chaos or nothing, of the universe, by the 
power of the Deity. 

Because the zero in the number ten occupies the space 
of a digit, only nine strokes, not ten, are used; and, 
therefore, we may say that the numeral system of the Sefer 
Yesirah, consists of nine digits and the zero. For | 1 1 [ j j 
1 1 1 1 o = 1 1 j j 1 1 1 1 |o, and the symbol $e expresses the whole 
numeral system. The latter figure was anciently known in 
South-Arabia, and it represented, according to Halevy, an 
y. 34 The Sefer Yesirah calls the letters "stones" (D'jnsO, 
because they originated from the numerals (Sefirot), which 
were originally indicated by stones. It is possible, there- 
fore, that the $fc is the philosopher's stone, from 
which the Arabic numerals, the alphabet, and all cizilization 
originated. 

Moreover, since in $= are united the ten Sefirot, 
the vowels, and the Tetragrammaton, it apparently sym- 
bolized the angel containing the name nirp referred to in 
Exodus 23, 20. 21. This angel is chiefly known in kabbalistic 
literature by the name d'OSn ic pitapD "Metatron, Prince 
of the Face" and is identified with the prophet Elijah. 35 

34 Cotnp. D. H. Miiller, Epigraphische Denkm&ler aus Arabien, Vietana 
1889, p. 19. 

35 '331S1 taip 1 )', Lemberg i860, p. 47b. 
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He is the nTV'n "ie> "Prince of Creation," or the "Logos," 
with which God created the Universe. Upon the crown of 
the head of this angel "The Holy one — Blessed be He" 
wrote letters with which were created Heaven, earth, seas, 
rivers, etc., and all the elements of creation.™ To this 
angel God intrusted all the secrets of the Law, and of 
wisdom; and all the mysteries of creation are known to 
him as they are known to the Creator Himself." As the 
Arabic numeral system of notation, the. vowels, and the 
Tetragrammaton were originally identical, they all contain 
the same 'gretat secret' the revelation of which is forbidden 
by the author of the Sefer Yesirah (text, §§ 10, n, 14). 
This secret apparently is the angel 

symbolized by the letter J>, which was anciently written 
also as ^s. 

The most mysterious character in Jewish history is the 
prophet Elijah. It was he who demonstrated that filST 1 is 
the true God and no other. He is called the angel of the 
Covenant, man i*6d . He is believed to be present at the 
circumcision. It is also believed that he is bound to come 
and decide all knotty points in the law, and to appear be- 
fore the true Messiah arrives. 

In kabbalistic literature, not only the vowel letters, but 
all the letters are considered images of angels. In Sefer 
Raziel (ed. Amsterdam, p. 126) occurs the following: 
am "ijhi moat? d'axtan om« nim jo wniK ppne> dixa 
i^n nin t\baa onioi ns ppm aen dno wd dVem n"apn 

"Like Adam who engraved letters out of the likeness 
of those angels who had been driven away, whom the 

*•* Ibid., 526. 
"' Ibid., 48b. 
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Holy One, Blessed be He, rebuked and cast down from the 
high heavens. He then graved their likeness from Aleph 
to Taw." 

The vowel letters, however, the letters of the Tetra- 
gramaton, are images and pictures of superior angels. Since 
the cipher n is also a letter of the Tetragrammaton, it is 
also a picture and image of a superior angel. The angel 
which the cipher n symbolizes, is apparently Satan \ov, 
who appears before God to accuse all mortal beings as he 
accused Job and Joshua son of Jehozadak (Job 1, 6-12; 2, 
1-7; Zechar. 3, 1). Like the cipher n so the zero in the 
Arabic system of notation, and in the system from which 
the latter originated, was anciently believed to symbolize 
the evil deity, or Satan, 88 in contrast to the numeral one 1, 
which was thought to symbolize the good God, from whom 
all good emanated. The numeral one 1 and the zero o are 
a fitting symbolization of the two opposing principles con- 
cerning which the Sefer Yesirah (§23) says as follows: 

"Also God set the one over against the other, good 
against evil, and evil against good ; good out of good ; and 
evil out of evil; good testing evil, and evil testing good; 
good is stored away for the good, and evil is stored away 
for the evil." 



** "It was not very easy to comprehend at first the precise force of the 
cipher, which, insignificant by itself, only serves to determine the rank and 
value of the other digits. A sort of mystery, which has imprinted its trace 
on language, seemed to hang over the practice of numeration, for we still 
speak of deciphering, and of writing in cipher, in allusion to some dark 
or concealed art" (The Philosophy of Arithmetic, by John Leslie, Edinburgh 

1817, p. 114). "Indeed, in the early history of arithmetic in Europe 

the system was regarded as belonging to black art and the devil; and it was, 
no doubt, this popular prejudice that delayed its general introduction into 
Christian Europe" (E. Brooks, The Philosophy of Arithmetic, Philadelphia 
1901, p. 107). 
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The account of the origin of letters and numerals the 
author of the Sefer Yesirah concludes as follows: 

"When Abraham our father arose, he looked and saw 
and investigated and observed and engraved and hewed 
and combined and formed and calculated, and his creation 
was successful. Then the Master of all revealed himself 
to him, and made a covenant with him and with his seed 
forever. He made a covenant with him on the ten fingers 
of his hands, and this is the covenant of the tongue; and 
on the ten toes of his feet, and this is the covenant of 
circumcision; and tied the twenty-two letters of the 
"Torah" to his tongue and revealed to him their secret ..." 
The name of Abraham which is mentioned in the clos- 
ing Mishnah suggested to many commentators that Abra- 
ham himself wrote the Sefer Yesirah. As such a view is 
entirely repugnant to the modern critical mind, some 
writers regard this closing Mishnah as a later interpolation. 
In my opinion there is no doubt that this Mishnah belongs 
to the original Sefer Yesirah, for it is in perfect harmony 
with all the original material. The mention of the name 
of Abraham does not indicate that the Patriarch wrote the 
Sefer Yesirah, but that he was the inventor of the alphabet, 
the scribe ( "lSto ) mentioned in the opening Mishnah as 
the person whom God inspired with it. 

It is worthy of note that Philo attributes the first in- 
vention of letters to Abraham (Rees, Cyclopedia, art. 
Letter; comp. also Suidas in Abraham and Isidor Hispal, 
Ongg. i-3)- 

{To be continued) 



